Talk information

A PHENIX contribution talk at Pan-Pacific Spin 2013, Oct 28-31, Ji'nan China.
Time slot: 20 minutes (15+5), plan to show ~15 slides total, with backup slides.

Main points to cover

— Transverse spin results from PHENIX, preliminary and recently published results.

— Near term transverse spin physics plan, run-2015 p+p and p+A.

— Longer term plan, ePHENIX at eRHIC, and forward sPHENIX for transverse pp and p+A.
Slides based on:

— Yuji Goto: Spin-2012 talk on forward neutron SSA.

— Oleg: J/psi SSA results from Run-2012 200 GeV data.

— Michey and John K. et al.: MPC piO SSA paper.

— Other SSA preliminary slides.

— X.Jiang: MPC-EX prompt photon SSA, p+A pi0 SSA slides for Run-2015.

— Jin Huang: DNP talk on ePHENIC detectors.

— Cesar L. da Silva and Jin Huang: DNP talk on the fsPHENIX detector design.

— X. Jiang: PHENIX Oct. core week discussion slides on fsPHENIX transverse spin.



Transverse Spin Physics with the
PHENIX Experiment at RHIC

Xiaodong Jiang
Los Alamos National Laboratory
(For the PHENIX Collaboration)
Pan-Pacific Spin 2013, Ji’nan, China.

* Transverse spin physics updated results.
 Upcoming p+p and p+A runs (Run-2015) with near-term upgrades.

* Planned ePHENIX upgrades for eRHIC, and forward sPHENIX for p+p
and p+A physics.



Introduction: single-spin asymmetry in D 'pT — X
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Quarks in a transversely polarized nucleon can tell left-right,
up-quarks favor left, down-quarks favor right.
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2012 PHENIX Detector
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SSA of Very Forward Neutron Production
in p+p@ 200 GeV
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SSA of Very Forward Neu
in p+p@ 200

tron Production
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SSA of n° @62.4 GeV
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Single-Cluster A, in MPC
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Di-hadron
Correlated SSA

PHENIX 2006/2008 data
(R. Yang, Ph.D. Thesis, UIUC)
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Single spin asymmetry in: p' + p = J/y + X

PRD 86, 099904 (E), 2012
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J/psi SSA in p+p: Run2012
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Open charm SSA to probe gluon Sivers distribution

Single-muon SSA from D meson decay: ha 5
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PHENIX Transverse Spin Near-Term Plan:
pM+p and pM+A in Run-2015

from PHENIX beam use proposal, May 2013:

Run-15 Proposal (22 cryo-weeks)
# o p+p @ 200 GeV with transverse polarization for 9 weeks [Physics driven goal is 50
pb~! recorded within |z| < 40 cm and (P) = 60%]

# e p+Au @ 200 GeV with transverse polarization of the proton for 4 weeks [Physics
driven goal is 150 nb~! sampled within |z| < 40 cm and (P) = 60%]

o Geometry studies with d+Au @ 200 GeV and *He+Au @ 200 GeV for 1 week each
[Physics driven goal is recording 1 billion minimum bias events for each]

e p+Si, p+Cu @200 GeV for 2 weeks each [Physics driven goal is 450 nb™! and 225
nb~, respectively, sampled within |z| < 40 cm and (P) = 60%]

Detector upgrades for Run-2015:
* Forward Silicon Vertex Tracker (Completed)

 MPC-EX Detector Upgrade (on-going)

PHENIX Transverse Spin Physics 13



MPC-EX Detector Upgrade at Very Forward Angle

3.1<n<3.8

A combined charged particle tracker
and EM preshower detector — dual
gain readout allows sensitivity to
MIPs and full energy EM showers.

* 1% rejection (direct photons)
* 7% reconstruction out to >80GeV

\ Charged track identification
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Projected for Run-2015: Prompt Photon A (x:>0)
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pM+A : Single-Spin Asymmetry to probe
gluon saturation effects in nuclei

* The possibility of polarized proton and ion collision
opens a new territory beyond pA@LHC.

— it also allows not only measure the source of transverse

asymmetry
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Kang, et al,
— provides additional sensitive observable for the saturation

physics study
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PHENIX Beam Use Proposal for Run-2015 p+A

Single-Spin Asymmetry of forward n® through MPC-EX calorimeter
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PHENIX Plan of Evolution to eRHIC Era

Current PHENIX SPHENIX ePHENIX

Central barrel
(and forward detectors)

2012 PHENIX Detector
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Summary

PHENIX transverse spin physics results.
Upcoming p+p and p+A runs (Run-2015) with FVTX and MPC-EX

upgrades.
Planned ePHENIX upgrades for eRHIC
... and forward sPHENIX for p+p and p+A physics, with forward jet

capability.
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Simulation

An event display for SIDIS @ x=5x10-3 and Q?=10 (GeV/c)?
Integrated in PHENIX software framework




Directly use Sivers function from SIDIS fit

0.05

0.03
0.02

0.01 r

-0.01

-0.02

While not considering “process
dependency” of Sivers function...

0+

1 stat. barlld

0.04

A\DY data

pp — jet X

Vs =500 GeV

n=3.25

combined

0.2

0.6

Anselmino et al. updated 2012.

0.04

0.03 r
0.02

0.01

-0.01 ¢
-0.02
-0.03 1

-0.04

[ = stat.band UP QUARK |

= stat. band DOWN QUARK

..... B ANDY data up-quark —
n ] m -
down-quark-
pp—jetX  Vs=500GeV n=3.25
0.2 0.4 0.6

XF



Jet A : when considering “process
dependency” of Sivers function

Second type of theoretical explanation:
Sivers from SIDIS data

Sivers functions in Jet A have opposite
N PP Consider process dependency.

signs to that of SIDIS. Kang et al. 2013
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up-quark’s contribution is negative, down-quark’s contribution is positive.



